Enzymatic reversibility of nonenzymatic glycosylation of the glomerular basement membrane. Is the diabetic glomerulopathy principally reversible?
Recent investigations point to the nonenzymatic glycosylation as a cause of long-term complications in diabetes mellitus. We describe an enzymatic activity that cleaves glucose from the glomerular basement membrane (GBM), present in lysosomal preparations of diabetic lymphocytes. The GBM, nonenzymatically glycosylated or obtained from rats with diabetes, were incubated with enzyme preparations, separated on Sephadex G-25 and applied for glucose measurement on gas chromatography and mass spectroscopy. The lysosomal preparation of diabetic lymphocytes cleaved from rat GBM, which were nonenzymatically glycosylated 300-500 ng glucose/mg GBM protein, from diabetic rat GBM 300 ng glucose/mg GBM protein. A lysosomal preparation of normal lymphocytes failed to do so, indicating enzyme induction in the diabetic state. Control studies with the glycosylated hemoglobin AIc confirmed this finding and showed the specificity of the enzyme, as alpha-glucosidase and beta-glucosidase failed to cleave the N-glycosidic bond between glucose and the protein. The enzymatic activity can be described formally as a N-l-deoxyfructofuranosyl-glucohydrolase, which could be responsible for a potential reversibility of diabetic GBM changes.